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kg/ha/day cows/ha kg/ha/yr t DM/ha kg pasture/kg N
1 0 1¼ 0 5.0 -
2 ½ 1½ 89 5.9 10
3 1 1¾ 176 7.6 15
4 1½ 2 247 7.2 9
5 2 2¼ 343 7.4 7
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Frequency of cutting Mean pasture growth rate (kg DM/ha/day) Pasture response (kg pasture DM/day)
1 kg N/ha/day 2 kg N/ha/day
1.5 leaves regrown 48 71 23
2.0 leaves regrown 49 78 29
2.5 leaves regrown 61 95 34
Table 2. Effect of nitrogen fertiliser rate (1 or 2 kg/ha/day) and frequency of cutting on growth rate of 












from	34	to	10	kg	DM/kg	N.	Most of us would 
think little of it as 10 kg DM/kg nitrogen 
seems quite acceptable. But we could have 
had a response of 34 kg DM/day/kg nitrogen 

























































Ryegrass Annual Ryegrass Perennial ryegrass
Grazing stage 2-leaf 3-leaf 2-leaf 3-leaf
Growing season (months) 6 6 12 12
Pasture height at grazing (cm)* 10 13 9 11
Pasture use (t DM/ha) 7.0 8.4 11.7 12.6
Pasture metabolisable energy 
(MJ/kg DM) 12.3 12.5 11.7 11.8
Pasture crude protein (%) 19 20 20 18
Pasture neutral detergent fibre 
(%) 51 52 52 51
Table 3. Pasture utilisation and pasture quality for annual and perennial ryegrasses in farmlets that were 
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N fertiliser applied (kg/ha/year)
Figure 2. Relationship between nitrogen fertiliser application and pasture utilisation for Western 
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N fertiliser use (kg/ha/year)
Figure 3. Relationship between nitrogen fertiliser application and annual operating profit for 115 
Western Australian dairy farms between 2005 and 2008 (source Red Sky Agricultural).
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Cows dramatically change the 











































farmlets)	show	that	less nitrogen is required 
to maximise pasture utilisation and milk 












reflects N cycle 
on farms
Pots Low No No urine at all No
Mowed plots Low No No urine at all No
Grazed plots 
(common herd across 
all N levels)
Medium Yes No No
Farmlets (individual 
herds for each N level) Very high Yes Yes Yes
Table 4. Experimental methods used to investigate nitrogen fertiliser responses in dairy production, 
ranked by their ability to accurately account for the nitrogen cycle on dairy farms.
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Less nitrogen is required for 




















































































































































































Source of nitrogen for high-
rainfall pastures



























When is it profitable to apply 





















































Rates of nitrogen fertiliser 








































































Nitrogen losses off farm and 
environmental implications
Policy	makers	in	both	Australia	and	elsewhere	
have	become	increasingly	concerned	by	the	
high	levels	of	nutrients	lost	from	intensifying	
agricultural	systems.	Nitrogen	has	been	
identified	as	a	nutrient	of	particular	concern	
because	of	its	increasing	use,	its	concentration	
by	animals	into	rapidly	leached	urine	patches,	
its	mobility	in	the	environment	and	the	potential	
threat	it	poses	to	the	health	of	both	human	
communities	and	aquatic	ecosystems.	The	
Greener	Pastures	project	has	investigated	the	
scale	and	pathways	of	nitrogen	and	phosphorus	
losses	from	intensively-managed	dairy	pastures.	
Results	from	this	work	are	described	in	another	
Bulletin	in	this	series	‘A	fresh	look	at	nutrient	
losses	from	intensively	managed	pastures’.
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